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Abstract
We consider a system of variational inequalities with multivalued mappings, which can be viewed as an extension
of constrained primal–dual variational inequalities. We propose to solve this problem with the help of a class of
combined relaxation and splitting methods. We establish a convergence result for these methods for the case where
the dual system is solvable.We also give several examples of applications to saddle point problems in optimization,
Nash equilibrium problems in game theory, and economic equilibrium problems.
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1. Introduction
Let U be a convex and closed subset of a real l-dimensional Euclidean space Rl , G : U → Rl , a
single-valued mapping, and F : U → (Rl), a multivalued mapping (Here and below (S) denotes the
family of all subsets of a set S). Then one can deﬁne the following variational inequality problem (VI
for short): ﬁnd an element u∗ ∈ U such that
∃f ∗ ∈ F(u∗), 〈G(u∗)+ f ∗, u− u∗〉0 ∀u ∈ U. (1)
Usually, convergence of iterative methods to a solution of this very general problem needs certain mono-
tonicity assumptions on the mappings G and F ; see e.g. [1,2]. Moreover, there exist few approaches
for constructing convergent methods for such VIs without additional integrability or strict monotonicity
assumptions. On the one hand, most simple methods, such as averaging and iterative regularization meth-
ods (see [3,4]) have low convergence due to the divergent series stepsize rules. On the other hand, more
complicated methods such as proximal and level ones [5–9] involve auxiliary procedures which are very
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